Studies of the electrical potential difference in rat proximal tubule.
The electrical potential difference (PD) in the rat proximal convoluted tubule was investigated in vivo as a function of distance from the glomerulus. The PD was found to be invariably negative (up to -4.5 mV) in the earliest segments (less than 0.5 mm from the glomerulus) and rose to positive values (+2 to +4) in the later segments (1 mm beyond the glomerulus). This change in PD correlated with the bubule fluid-to-plasma (TF/P) chloride ratios, which rose from unity in the early segments to approximately 1.3 in the late. Corresponding changes in PD and chloride ratios could be elicited by single-nephron stop-flow techniques in the early segments. Luminal perfusion techniques demonstrated a direct relationship between PD and tubule fluid chloride concentration. Acetazolamide was found to significantly reduce both late proximal PD (less than +2 mV) and TF/P chloride ratios (less than 1.06). Split-drop studies demonstrated that the negative PD in the early proximal tubule was dependent on the presence of glucose and alanine and the absence of a chloride gradient, whereas in the late proximal tubule under the same conditions the PD was not significantly different from zero. In this segment of the nephron the positive PD in free flow appeared to result from the chloride diffusion potential generated by preferential HCO3 reabsorption. These results provide further demonstration of intrinsic differences in the transport properties along the length of the proximal convoluted tubule.